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Endoleakage, defined as the presence of contrast
medium within the aneurysm sac on postoperative
contrast-enhanced computed tomography scan, is
one of the most frequently observed complications
after endovascular repair (EVR) of abdominal aortic
aneurysms (AAAs).1-5 Type I endoleaks, which
result from leakage along the fixation sites of a graft,
are considered a failure of the procedure and a rea-
son for urgent reintervention.1 Retrograde flow
from inferior mesenteric or lumbar arteries, classified
as type II endoleak, may be observed initially
because spontaneous thrombosis frequently occurs.5
Recently, reports have been published of the laparo-
scopic surgical approach to the aorta for treatment
of AAA and aortoiliac occlusive disease.6 In this case
report we describe a retroperitoneal endoscopic li-
gation of lumbar and inferior mesenteric arteries as a
minimally invasive surgical treatment option for a
persistent type II endoleak.
CASE REPORT
A 74-year-old man receiving long-term anticoagula-
tion therapy for intermittent atrial fibrillation underwent
EVR of an AAA with a 6.5-cm diameter by means of a
modular bifurcated stent graft (AneuRx, Medtronic Inc,
Minneapolis, Minn) in November 1998. On completion
of angiography, late retrograde filling of the aneurysm sac
was observed. No action was undertaken, and the
endoleak was confirmed by spiral computed tomographic
angiography (CTA) scan before discharge 2 days later.
Oral anticoagulant therapy had been interrupted 3 days
before the operation and was resumed on the second
postoperative day. Perioperatively, activated partial throm-
boplastin times were maintained at 1.5 to 2 times controls
by means of an intravenous heparin infusion. Follow-up
CTA at 1, 3, and 8 months revealed no change either in
the appearance of the endoleak or in the diameter of the
aneurysm (Fig 1, A). Angiography performed to rule out
an antegrade (type I) component to the endoleak revealed
just retrograde filling through several large lumbar arteries
(Fig 1, B). International normalization ratios had been
kept in the low therapeutic range (1.5-2.0) to facilitate
coagulation of the aneurysm sac. However, in concor-
dance with the consulting cardiologist, we believed that
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complete cessation after years of anticoagulation therapy
carried a significant risk of thrombotic complications in
this patient.
Because no improvement had been demonstrated over
a period of 8 months and the patient wanted to spend the
winter months outside the country, we chose to intervene.
Because of the large number of patent lumbar arteries, the
option of transfemoral, endoluminal lumbar artery embo-
lization alongside the graft was considered unlikely to
yield success. Conversion to a conventional surgical
aneurysmorrhaphy was steadfastly rejected by the patient,
who did agree, however, to our proposal of a retroperi-
toneal endoscopic approach. Before the operation,
approval had been obtained from the institutional human
ethics committee.
Operative technique. Perioperative anticoagulant sta-
tus was managed as described above for the endovascular
procedure. Under general anesthesia, the patient was
placed on a “bean bag” in a 60-degree right lateral decu-
bitus position. The region between the left costal margin
and the iliac crest was maximally extended by flexing the
operating table. The surgeon and assistant were standing
Fig 1. A, CTA: type II endoleak (arrows) present at 8-month follow-up. B, Digital subtrac-
tion angiography (late phase), same period with multiple patent lumbar arteries. C, CTA:
absence of endoleak after endoscopic clipping (arrows) of lumbar and inferior mesenteric arter-
ies. CTA, Computed tomographic angiography.
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on the left side of the patient facing the monitor on the
opposite side. The tip of the twelfth rib was palpated, and
an incision of 2 cm was made anteriorly. Blunt dissection
was performed with the help of a clamp and index finger
to create a small retroperitoneal space in two directions.
This was accomplished by displacing the lower pole of the
left kidney anteriorly and moving it toward the umbilicus.
A dissecting balloon (Origin, Medsystems, Menlo Park,
Calif) was introduced and insufflated sequentially in the
two directions to enlarge the retroperitoneal space, there-
by mobilizing the lower pole of the kidney anteriorly. The
left ureter came into view anteriorly as the camera was
inserted into the balloon. The balloon was replaced with a
10-mm trocar, and the retroperitoneum was insufflated
with carbon dioxide up to a pressure of 14 mm Hg. A 0-
degree videoendoscope was introduced through the can-
nula. There were two accessory trocars with a 10-mm
diameter each: one was placed close to the iliac crest in the
posterior axillary line, and the other was placed near the
costal margin in the anterior axillary line to create suffi-
cient working space and avoid “instrument crowding.”
After identification of the psoas muscle, the left ureter was
mobilized anteriorly, and the infrarenal aorta was exposed
from the left renal artery to the iliac bifurcation. The intra-
aneurysm pressure, measured by means of insertion of a
laparoscopic needle attached to a pressure monitor, was 30
mm Hg, nonpulsatile, with a mean systemic pressure
between 90 and 100 mm Hg. With the dissection of the
posterior aspect of the aorta, the aneurysm could be tilted
slightly to facilitate identification of the lumbar arteries.
First, the left-sided arteries were clipped (Fig 2) and divid-
ed using medium-sized titanium clips (Endoscopic
Rotating Multiple Clip Applier, Ethicon Endo-Surgery,
Cincinnati, Ohio). Then, the right-sided lumbar arteries
were exposed and ligated as well. In this manner, three
pairs of lumbar arteries were identified and addressed.
Subsequently, the anterior surface of the aneurysm was
exposed, and the inferior mesenteric artery was identified
and clipped. Pressure in the aneurysm sac remained
unchanged. After removal of the trocars, the wounds were
closed in layers. Operating time was 130 minutes, and
there were no intraoperative complications.
Postoperative course. The following day, a CTA was
performed, which revealed a residual endoleak and paten-
cy of a pair of lumbar arteries just proximal to the aortic
bifurcation. At immediate reoperation with the same
approach, these visibly pulsatile lumbar arteries could be
identified just distally to the previous field of dissection
and clipped. The inferior caval vein was brought into view
along the entire length of the aneurysm, ensuring that all
lumbar arteries had been addressed. Pressure in the
aneurysm sac, at completion, could not be measured (0
mm Hg). Two cc of thrombin (Tissucol, Immuno,
Vienna, Austria) was injected into the aneurysm sac to
promote thrombosis. Operating time was just under 60
minutes. Postoperatively, the patient could be removed
Fig 2. Retroperitoneal endoscopic view of the AAA with clipped lumbar artery. The proximal
aneurysm neck is to the right. AAA, Abdominal aortic aneurysm.
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from mechanical ventilation immediately. A new CTA no
longer revealed any residual leak (Fig 1, C). Two days after
surgery, the patient resumed a regular diet. He was dis-
charged 4 days after the second operation.
DISCUSSION
The occurrence of endoleaks remains one of the
most vexing dilemmas associated with EVR of
AAA.1-5 The natural history of this complication is
insufficiently known, and indications for therapy are
therefore not well established. Type I endoleaks, as
most authors agree, require immediate therapy and
conversion to open repair, if endoluminal maneuvers
do not suffice. On the other hand, type II endoleaks,
believed to be associated with a lower residual pres-
sure in the aneurysm sac (endotension), may spon-
taneously thrombose and may therefore be observed
initially. Whether large patent lumbar or inferior
mesenteric arteries should be routinely embolized
before AAA repair is debatable.7,8 Walker et al9 pro-
mote the insertion of a gelatin sponge in the
aneurysm sac after EVR, if patent side branches can
be identified after intra-aneurysmal contrast injec-
tion. In our patient, no change in radiographic
appearance of the endoleak had occurred during 8
months of follow-up. With continuation of antico-
agulation therapy, as was deemed necessary in the
presence of intermittent atrial fibrillation, we esti-
mated the chance of spontaneous thrombosis to 
be low and opted for surgical intervention.
Furthermore, aneurysm rupture after EVR in
patients receiving oral anticoagulation therapy has
been previously described.10,11 A possible approach
toward a persistently patent lumbar artery is to enter
the aneurysm sac alongside the graft by means of an
endovascular transfemoral approach and subse-
quently embolize the artery.12 However, with multi-
ple patent lumbar arteries present (as seen in our
patient), this option seemed technically difficult and,
additionally, would carry a theoretical risk of causing
a new site of endoleakage at the distal iliac fixation
site. A technical problem we encountered during the
first operation, which resulted in a missed pair of
lumbar arteries just proximal to the iliac bifurcation,
was the false assumption that adequate exclusion had
been achieved after ligature of three pairs of lumbar
vessels. Postoperative CTA continued to reveal con-
trast in the aneurysm sac, as well as one pair of
patent lumbar arteries just at the aortic bifurcation.
At reoperation, dissection was relatively simple, and
the remaining pair of patent lumbar arteries could be
easily identified and clipped. This experience has
made it clear that to ensure that all lumbar arteries
are addressed, the entire posterior surface of the
aneurysm needs to be dissected free, allowing a
clear, uninterrupted view of the inferior caval vein in
the background, as was obtained at reoperation. In
principle, however, only those lumbar arteries that
contribute to the endoleak need to be ligated. In
this case, at least five lumbar arteries were filling with
contrast on the angiogram. After exposure of these
arteries, very little extra dissection was required to
clip the remaining few. In future cases, where accu-
rate identification of a small number of patent
branch arteries might allow less extensive dissection,
concurrent fluoroscopy and angiography on the
operating table, as well as intraoperative duplex
ultrasonography scan, may be used toward this end.
The role of endopressure as a means to judge com-
pleteness of lumbar ligation remains unclear. A pres-
sure of 30 mm Hg, as recorded in the aneurysm sac
before clipping, is surprisingly low and could hardly
be expected to be of clinical significance. However,
this measurement was obtained with a needle with
its tip embedded in thrombus, which does not seem
to be a reliable technique. Continuous pressure reg-
istration revealed a straight line, without a pulse
wave or other fluctuations. Moreover, during reop-
eration and after clipping of the final remaining lum-
bar arteries, no pressure could be measured (zero),
whereas one would expect a value of at least 15 mm
Hg due to retroperitoneal carbon dioxide inflation.
Therefore, more accurate means of obtaining intra-
aneurysm pressure measurements are needed.
In this case report, a novel retroperitoneal endo-
scopic approach to persistence of a retrograde
endoleak after endovascular AAA repair has been
demonstrated. Long-term follow-up with repeated
computed tomography scans to document a consis-
tent decrease in aneurysm diameter is needed to fur-
ther validate this procedure.
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